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A candidate piece Specifying unit 6 specifies, as a first 
candidate piece, a musical piece whose musical piece 
parameter includes a first factor that is larger than a first 
factor of a musical piece currently being played from among 
musical pieces, and Specifies, as a Second candidate piece, a 
musical piece whose first factor is Smaller than the first 
factor of the musical piece currently being played from 
among the musical pieces. When data of a musical piece is 
reproduced by a playback unit 4, a display control unit 8 
causes musical piece information regarding the first candi 
date piece and the Second candidate piece to be displayed at 
positions on a display Screen that reflect coordinate positions 
in an impression Space formed by the factors of the musical 
piece parameter. Upon receiving an input from a user of 
Specifying a musical piece indicated by musical piece infor 
mation displayed on a display device 10, a playback control 
unit 5 controls data of the Specified musical piece So that the 
data of the Specified musical piece is reproduced by the 
playback unit. 
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MUSIC REPRODUCING APPARATUS AND MUSIC 
REPRODUCING METHOD 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to music reproducing 
apparatuses and, more specifically, to a music reproducing 
apparatus that presents Search results using musical piece 
parameters to a user. 

0.003 2. Description of the Background Art 
0004. As one example of a conventional technology 
(hereinafter, a first conventional technology), a style of 
listening to a musical piece through a music reproducing 
apparatus, Such as a CD player, generally incorporated in a 
car audio system is described below with reference to FIG. 
6. 

0005. In FIG. 6, the music reproducing apparatus 
includes a music Source Storage unit 91, a music Source 
playback unit 92, a playback piece control unit 93, and a 
playback piece indicating unit 94. The music Source Storage 
unit 91 is implemented by an audio CD, for example, storing 
data of musical pieces (music Source). The music Source 
playback unit 92 plays the musical pieces Stored in the music 
Source storage unit 91. The playback piece control unit 93 
controls playback of the music source playback unit 92. The 
playback piece indicating unit 94 includes an input unit, 
Such as buttons, to indicate a playback piece to the playback 
piece control unit 93 in accordance with an input operation 
by a user. 
0006 To listen to a music source stored in the music 
Source Storage unit 91, the user generally listens to the 
musical pieces in predetermined order. That is, when the 
musical pieces Stored in the music Source Storage unit 91 are 
played, the music Source playback unit 92 normally playS 
the musical pieces in recording order, Such as in recording 
order of an audio CD. Alternatively, the musical pieces are 
played in the order designated in advance by the user. 
0007) If the user does not like the musical piece currently 
being played, the user can Skip the musical piece or desig 
nate another musical piece desired, thereby allowing play 
back of musical pieces Suited to his or her preferences. That 
is, upon reception of an instruction input from the user of 
skipping the musical piece currently being played, the 
playback piece indicating unit 94 instructs the playback 
piece control unit 93 to Stop the musical piece and then play 
the next musical piece. Alternatively, upon reception of an 
instruction input from the user of a musical piece number, 
the playback piece indicating unit 94 instructs the playback 
piece control unit 93 to Stop the musical piece currently 
being played and then play the musical piece of the musical 
piece number. AS Such, when the user does not like the 
musical piece currently being played, the user has to perform 
the above-described operation to Select a musical piece 
Suited to his or her preferences. 
0008. In another example of the conventional technology 
(hereinafter, a Second conventional technology), the follow 
ing music reproducing apparatus has been devised. That is, 
in the music reproducing apparatus of the Second conven 
tional technology, the user can Set in advance his or her 
musical preferences. For example, only the musical pieces 
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Set as being Suited to his or her preferences are played. 
According to the music reproducing apparatus of the Second 
conventional technology, only the musical pieces Set in 
advance as being Suited to user's preferences can be auto 
matically played. 
0009. In recent years, information processing devices 
having incorporated therein a large-capacity Storage unit 
have been widely available. Also, the music data compres 
Sion technology has been advanced. Therefore, music repro 
ducing apparatuses capable of Storing a large number of 
musical pieces are available these dayS. 
0010. However, if a music reproducing apparatus storing 
a large number of musical pieces uses the Scheme of the first 
conventional technology, Selecting desired musical pieces 
from those stored is extremely burdensome to users. This is 
because determining the listening order of a large number of 
musical pieces requires users to take much time and trouble. 
Even if the musical pieces are to be played in the recording 
order, the number of musical pieces is So large that Setting 
skips or designating piece numbers requires users to take 
much time and trouble. 

0011 The music reproducing apparatus according to the 
Second conventional technology allows only the desired 
musical pieces to be automatically played. Yet Still, if the 
music reproducing apparatus according to the Second con 
ventional technology Stores data of a large number of 
musical pieces, the burden on the user cannot be reduced. 
This is because the user has to set in advance desired musical 
pieces by himself or herself. That is, it is required to Set in 
advance user's preference to all musical pieces to be played, 
thereby putting a large burden on the user. Moreover, user's 
preferences of musical pieces, that is, which music to be 
played, may vary depending on Situations and circum 
stances. In the music reproducing apparatus of the Second 
conventional technology, however, the user has to perform 
resetting every time user's preferences of musical pieces are 
changed, thereby putting on a large burden on the user. 

SUMMARY OF THE INVENTION 

0012. Therefore, an object of the present invention is to 
provide a music reproducing apparatus that allows musical 
pieces to be played according to a user's mood without 
requiring the user to perform a burdensome operation, and 
a music reproducing method. 
0013 The present invention has the following features to 
attain the object mentioned above. That is, a first aspect is 
directed to a music reproducing apparatus that has a display 
device and plays a musical piece. The music reproducing 
apparatus includes a musical piece data Storage unit, a 
parameter Storage unit, a playback unit, a candidate piece 
Specifying unit, a display control unit, and a playback 
control unit. The musical piece data Storage unit Stores data 
of a plurality of musical pieces. The parameter Storage unit 
Stores a musical piece parameter obtained by quantifying a 
feature of each musical piece and represented by at least one 
factor for each musical piece Stored in the musical piece data 
Storage unit. The playback unit reproduces data of the 
musical pieces Stored in the musical piece data Storage unit. 
The candidate piece specifying unit specifies, as a first 
candidate piece, a musical piece whose musical piece 
parameter includes a first factor that is larger than a first 
factor of a musical piece currently being played from among 
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the musical pieces whose data is Stored in the musical piece 
data Storage unit, and also specifies, as a Second candidate 
piece, a musical piece whose first factor is Smaller than the 
first factor of the musical piece currently being played from 
among the musical pieces. When data of a musical piece is 
reproduced by the playback unit, the display control unit 
causes musical piece information regarding the first candi 
date piece to be displayed in a predetermined first direction 
from a reference position on a Screen of the display device, 
and also causes musical piece information regarding the 
Second candidate to be displayed in a Second direction 
reverse to the first direction. Upon receiving an input from 
a user of Specifying a musical piece indicated by musical 
piece information displayed on the display device, the 
playback control unit controls the playback unit So that the 
playback unit reproduces data of the Specified musical piece. 
0.014. Also, in a second aspect, the candidate piece speci 
fying unit may specify, as a third candidate piece, a musical 
piece whose musical piece parameter includes a Second 
factor that is different from the first factor and is larger than 
a Second factor of the musical piece currently being played 
from among the musical pieces whose data is Stored in the 
musical piece data Storage unit, and may also specify, as a 
fourth candidate piece, a musical piece whose Second factor 
is Smaller than the Second factor of the musical piece 
currently being played from among the musical pieces. At 
this time, when the data of the musical piece is reproduced 
by the playback unit, the display control unit causes musical 
piece information regarding the third candidate piece to be 
displayed in a third direction that is different from the first 
direction and the Second direction, and causes musical piece 
information regarding the fourth candidate piece to be 
displayed in a fourth direction reverse to the third direction. 
0.015 Furthermore, in a third aspect, the candidate piece 
Specifying unit may specify, as a fifth candidate piece, a 
musical piece whose first factor is larger than a predeter 
mined value from among the musical pieces whose data is 
Stored in the musical piece data Storage unit, and may also 
Specify, as a sixth candidate piece, a musical piece whose 
first factor is smaller than the predetermined value from 
among the musical pieces. At this time, when the data of the 
musical piece is reproduced by the playback unit, the display 
control unit causes musical piece information regarding the 
fifth candidate piece to be displayed in the first direction, and 
also causes musical piece information regarding the Sixth 
candidate piece to be displayed in the Second direction. 
0016 Still further, in a fourth aspect, the candidate piece 
Specifying unit may specify, as a Seventh candidate piece, a 
musical piece whose first factor is larger than a first prede 
termined value and whose musical piece parameter includes 
a second factor that is different from the first factor and is 
larger than a Second predetermined value from among the 
musical pieces whose data is Stored in the musical piece data 
Storage unit, may specify, as an eighth candidate piece, a 
musical piece whose first factor is larger than the first 
predetermined value and whose Second factor is Smaller than 
the Second predetermined value from among the musical 
pieces, may specify, as a ninth candidate piece, a musical 
piece whose first factor is Smaller than the first predeter 
mined value and whose Second factor is larger than the 
Second predetermined value from among the musical pieces, 
and may specify, as a tenth candidate piece, a musical piece 
whose first factor is smaller than the first predetermined 
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value and whose Second factor is Smaller than the Second 
predetermined value from among the musical pieces. When 
the data of the musical piece is reproduced by the playback 
unit, the display control unit causes musical piece informa 
tion regarding the Seventh candidate piece to be displayed in 
the first direction, causes musical piece information regard 
ing the tenth candidate to be displayed in the Second 
direction, causes musical piece information regarding the 
eighth candidate piece to be displayed in a third direction 
that is different from the first direction and the second 
direction, and causes musical piece information regarding 
the ninth candidate piece to be displayed in a fourth direction 
reverse to the third direction. 

0017 Still further, in a fifth aspect, the display control 
unit may cause musical piece information regarding the 
musical piece whose data is currently being reproduced by 
the playback unit to be displayed at the reference position. 
0018 Still further, in a sixth aspect, the candidate piece 
Specifying unit may use the musical piece parameter to 
Specify, as a similar candidate piece, a musical piece whose 
musical piece parameter is similar to a musical piece param 
eter of the musical piece currently being played from among 
the musical pieces whose data is Stored in the musical piece 
data Storage unit. At this time, the display control unit causes 
musical piece information regarding the Similar candidate 
piece to be displayed in the vicinity of the reference position. 
0019. Still further, in a seventh aspect, the candidate 
piece Specifying unit may use the musical piece parameter to 
Specify, as a similar candidate piece, a musical piece whose 
musical piece parameter is similar to a musical piece param 
eter of the musical piece currently being played from among 
the musical pieces whose data is Stored in the musical piece 
data Storage unit. At this time, the display control unit causes 
musical piece information regarding the Similar candidate 
piece to be displayed at the reference position. 
0020 Still further, in an eighth aspect, the music repro 
ducing apparatus further includes a musical piece type 
Storage unit that Stores a plurality of pieces of information 
that are distinguished by using the musical piece parameters 
and are each indicative of a musical piece's type. At this 
time, the candidate piece specifying unit Specifies, as a 
candidate piece, a musical piece of each type in accordance 
with the information Stored in the musical piece type Storage 
unit. The display control unit causes musical piece informa 
tion regarding each candidate piece to be displayed on the 
display device So that a direction from the reference position 
on the Screen of the display device to a position where the 
musical piece information is to be displayed is associated 
with a direction from a predetermined position to a position 
of each candidate piece in an impression Space with each 
factor of the musical piece parameters being a coordinate 
XS. 

0021 Still further, in a ninth aspect, the playback control 
unit may receive an input for playback of a part of a musical 
piece indicated by the musical piece information displayed 
on the displayed device, and may control the playback unit 
So that the playback unit reproduces data of the part of the 
musical piece. 
0022. Still further, in a tenth aspect, the first factor may 
be represented by a value that is larger as the musical piece 
gives a more lively impression to listeners and is Smaller as 
the musical piece gives a calmer impression to the listeners. 
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0023 The present invention may be provided as a music 
reproducing method performed by the above music repro 
ducing apparatus. Also, the present invention may be pro 
Vided as a program that causes the music reproducing 
apparatus to achieve the above functions by being executed 
on a computer of the music reproducing apparatus, or a 
recording medium having recorded therein the program. 
0024. According to the first aspect, a plurality of types of 
candidate pieces are presented to the user. From these 
candidate pieces, the user can Select a musical piece to be 
played later. Therefore, the user can cause various musical 
pieces to be played only with a Selecting operation, and thus 
can cause musical pieces to be played according to a user's 
mood at that moment with a simple operation. Also, the 
musical piece information of each candidate piece is dis 
played So that the position on the display Screen reflects the 
coordinate position in an impression Space formed by factors 
of the musical piece parameter (refer to FIG. 4). Therefore, 
the user can recognize at a glance an impression each 
candidate piece gives, and thus can easily Select a candidate 
piece. This allows more accurate Selection of a musical piece 
according to a user's mood at that moment. 
0.025 Also, according to the Second aspect, the musical 
piece information is displayed So as to reflect the coordinate 
position in the impression Space with respect to at least two 
factors included in the musical piece parameter. Therefore, 
the musical piece information is placed So as to two 
dimensionally reflect the coordinate position in the impres 
Sion Space. This allows the user to more accurately recog 
nize the feature of the musical pieces. 
0.026 Furthermore, according to the third aspect, the fifth 
candidate piece and the Sixth candidate piece are Specified 
by a Scheme not associated with the musical piece currently 
being played. Therefore, candidate pieces with a more 
variety can be presented to the user, thereby increasing the 
alternatives the user has. 

0.027 Still further, according to the fourth aspect, even 
for the candidate pieces Specified by the Scheme not asso 
ciated with the musical piece currently being played, the 
musical piece information is displayed on the display Screen 
So as to two-dimensionally reflect the coordinate value in the 
impression Space. Therefore, the user can accurately recog 
nize the feature of Such candidate pieces. 
0028 Still further, according to the fifth aspect, the 
musical piece information of the musical piece currently 
being played is displayed at the reference position. This 
makes it possible to easily recognize the relation between 
each candidate piece and the musical piece currently being 
played. 

0029 Still further, according to the sixth and seventh 
aspects, the Similar piece is further displayed as a candidate 
piece. Therefore, candidate pieces with a more variety can 
be presented to the user, thereby increasing the alternatives 
the user has. 

0030 Still further, according to the eighth aspect, a 
plurality of types of musical pieces are presented to the user 
as candidate pieces. Furthermore, the musical piece infor 
mation of each candidate piece is presented at a position on 
the Screen So as to reflect a position in the impression Space. 
Therefore, the user can recognize at a glace an impression of 
each of the various types of the musical pieces presented. 
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0031 Still further, according to the ninth aspect, an 
opportunity to listen to the candidate pieces is offered to the 
user. This allows the user to more accurately recognize the 
contents of the candidate pieces, and to more accurately 
determine whether the candidate pieces are his or her desired 
OCS. 

0032. These and other objects, features, aspects and 
advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0033 FIG. 1 is a block diagram showing the structure of 
a music reproducing apparatus according to a first embodi 
ment of the present invention; 
0034 FIG. 2 is an illustration showing one example of an 
impression Space in the first embodiment; 
0035 FIG. 3 is a flowchart showing a flow of a process 
performed by a candidate piece Specifying unit 6; 
0036 FIG. 4 is an illustration showing one example of a 
display Screen for displaying candidate pieces according to 
the first embodiment; 
0037 FIG. 5 is an illustration showing one example of an 
impression Space in the Second embodiment; and 
0038 FIG. 6 is an illustration showing the structure of a 
conventional music reproducing apparatus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

0039 FIG. 1 is a block diagram showing the structure of 
a music reproducing apparatus according to a first embodi 
ment of the present invention. In FIG. 1, the music repro 
ducing apparatus includes a musical piece data Storage unit 
1, a parameter calculating unit 2, a parameter Storage unit 3, 
a playback unit 4, a playback control unit 5, a candidate 
piece designating unit 6, a musical piece type Storage unit 7, 
a display control unit 8, an input unit 9, a display unit 10, and 
a musical piece information Storage unit 11. This music 
reproducing apparatus is implemented by a device having an 
input device and a display device and achieving the func 
tions shown in FIG. 1 by a CPU executing a predetermined 
program. Also, this music reproducing apparatus is used as 
a car audio System, for example. 

0040. The musical piece data storage unit 1 stores data 
(audio signals) of musical pieces that can be played. Upon 
request from the playback unit 4, the musical piece data 
Storage unit 1 outputs entire or part of the musical piece data 
to the playback unit 4 according to the request. For example, 
the musical piece data Storage unit 1 is implemented by a 
recording medium, such as a CD, a hard disk drive (HDD), 
or a Semiconductor memory. In the music reproducing 
apparatus shown in FIG. 1, each musical piece whose data 
is Stored in the musical piece data Storage unit 1 is uniquely 
set with an ID number. It is assumed herein that, when 
designating a musical piece, any component of the music 
reproducing apparatus uses the ID number. 
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0041. The parameter calculating unit 2 calculates a musi 
cal piece parameter for each musical piece whose data is 
Stored in the musical piece data Storage unit 1. The musical 
piece parameter is a numerical value representing a quanti 
fied feature of the musical piece. Specifically, the musical 
piece parameter may represent an amount of musical feature, 
Such as tempo or beat, or an impression value obtained by 
quantifying an impression (for example, lively or cheerful) 
listenerS have about the musical piece. Also, any method can 
be taken for calculating the musical piece parameter. One 
example of Such a method is disclosed in Japanese Patent 
Laid-Open Publication No. 2002-278547. 

0042. In the first embodiment, the musical piece param 
eter is represented by two factors: an emotional factor and an 
active factor. The emotional factor and the active factor are 
both impression values obtained by quantifying an impres 
Sion listenerS have about the musical piece. The emotional 
factor is a Scale representing a degree of humaneness of the 
musical piece (or a degree of a natural impression the 
musical piece gives). A musical piece having a large emo 
tional factor gives an impression of being humane to listen 
ers, whilst a musical piece having a Small emotional factor 
gives an impression of being mechanical (or artificial/ 
strongly rhythmical) to listeners. On the other hand, the 
active factor is a Scale representing a degree of liveliness of 
the musical piece. A musical piece having a large active 
factor gives an impression of being lively to listeners. A 
musical piece having a Small active factor gives an impres 
Sion of being calm to listeners. These emotional factor and 
active factor can be calculated from the musical piece data 
by using a method disclosed in the above-mentioned Japa 
nese Patent Laid-Open Publication No. 2002-278547. 

0043. As described above, the musical piece parameter 
according to the first embodiment is represented by the 
above-mentioned two factors, that is, as a two-dimensional 
vector. Therefore, in the first embodiment, each musical 
piece whose data is Stored in the musical piece data Storage 
unit 1 is represented by a point on a plane with the emotional 
factor taken as the X axis and the active factor taken as the 
Y axis (hereinafter, “impression space”). FIG. 2 is an 
illustration showing one example of the impression Space. 
For example, a musical piece with an emotional factor of "2" 
and an active factor of “-1” is represented by a point 20 with 
its coordinates (2, -1) on the impression space shown in 
FIG. 2. FIG. 2 is an illustration representing each musical 
pieces whose data is Stored in the musical piece data Storage 
unit 1 by points on the impression Space. In FIG. 2, musical 
pieces represented by points located more rightward (in the 
positive direction along the X axis) give an impression of 
being more emotional, that is, more humane. Also, in FIG. 
2, musical pieces represented by points located more upward 
(in the positive direction on along Y axis) give an impression 
of being more active, that is, livelier. Furthermore, a distance 
between points on the impression Space represents a degree 
of Similarity in impression between two musical pieces. 
Musical pieces whose points are close to each other on the 
impression Space can be Similar in impression to each other. 

0044) When data of a musical piece is stored in the 
musical piece data Storage unit 1, the parameter calculating 
unit 2 reads that data of the musical piece when appropriate. 
Furthermore, based on the read data, the parameter calcu 
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lating unit 2 calculates musical piece parameters. The cal 
culated musical piece parameter is output to the parameter 
Storage unit 3. 
004.5 The parameter storage unit 3 stores the musical 
piece parameters calculated by the parameter calculating 
unit 2. The parameter Storage unit 2 Stores a musical piece 
parameter of each musical piece whose data is Stored in the 
musical piece data Storage unit 1. The data of each musical 
piece Stored in the musical piece data Storage unit 1 and the 
musical piece parameter of each musical piece Stored in the 
parameter Storage unit 3 are associated with each other by 
using the above-Stated ID number. That is, the parameter 
Storage unit 3 Stores each musical piece parameter in asso 
ciation with its ID number. The musical piece parameter 
Stored in the parameter Storage unit 3 is output to the 
candidate piece Specifying unit 6 upon request therefrom. 
0046) The musical piece information storage unit 11 
Stores musical piece information for each musical piece 
whose data is Stored in the musical piece data Storage unit 1. 
The musical piece information is information regarding the 
musical piece, including its title, artist name, jacket image of 
an album containing the musical piece, etc. The musical 
piece information is Stored in association with the above 
stated ID number. The musical piece information stored in 
the musical piece information Storage unit 11 is output to the 
candidate piece Specifying unit 6 upon request therefrom. 
0047 The candidate piece specifying unit 6 specifies 
musical pieces that can be candidates for playback next 
(hereinafter, candidate pieces) from among the musical 
piece whose data is Stored in the musical piece data Storage 
unit 1. Here, at least two or more musical pieces are 
Specified as candidate pieces. Also, in the first embodiment, 
the candidate piece Specifying unit 6 specifies musical 
pieces of Seven types as candidate pieces. These types of 
musical pieces Specified as candidate pieces are determined 
by Selection pattern information Stored in the musical piece 
type Storage unit 7. The Selection pattern information indi 
cates a type of a musical piece. The type of the musical piece 
is determined by the musical piece parameter of that musical 
piece. Furthermore, to specify candidate pieces, the candi 
date piece Specifying unit 6 obtains and uses the musical 
piece parameter of each musical piece Stored in the param 
eter Storage unit 3. Still further, the candidate piece Speci 
fying unit 6 obtains the musical piece information of each of 
the Specified candidate pieces from the musical piece infor 
mation Storage unit 11, and then outputs the obtained musi 
cal piece information to the display control unit 8. The ID 
numbers of the candidate pieces Specified by the candidate 
piece Specifying unit 6 are output as a candidate piece list to 
the playback control unit 5. 
0048. The musical piece type storage unit 7 stores the 
above-Stated Selection pattern information. This Selection 
pattern information may be Set in advance by the manufac 
ture of the music reproducing apparatus or by the user. The 
Selection pattern information Stored in the musical piece 
type Storage unit 7 is output to the candidate piece specifying 
unit 6 upon request therefrom. 
0049. The display control unit 8 causes the display unit 
10 to display the musical piece information output from the 
candidate piece Specifying unit 6 So that the musical piece 
information is placed according to a predetermined place 
ment on a Screen. The predetermined placement will be 
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described in detail further below (refer to FIG. 4). The 
display unit 10 is implemented by a display device, Such as 
a CRT. 

0050. The input unit 9 is implemented by an input device, 
Such as buttons, a touch panel, and/or a keyboard. The input 
unit 9 receives an input from the user for Specifying one of 
the musical pieces indicated by the musical piece informa 
tion displayed on the display unit 10. Upon receiving the 
input from the user, the input unit 9 outputs information 
indicative of the musical piece Specified by the user to the 
playback control unit 5. 
0051. The playback control unit 5 instructs the playback 
unit 4 to play back the musical piece specified by the user 
through the input unit 9. Specifically, based on the informa 
tion indicative of the musical piece output from the input 
unit 9 and the candidate piece list output from the candidate 
piece Specifying unit 6 the playback control unit 5 specifies 
the musical piece to be played, and then outputs the ID 
number of the Specified musical piece to the playback unit 
4. Also, the playback control unit 5 notifies the candidate 
piece Specifying unit 6 of the musical piece to be played by 
the playback unit 4. That is, the playback control unit 5 
outputs the ID number of the musical piece Specified as 
being to be played to the candidate piece specifying unit 6. 
0.052 In response to an instruction from the playback 
control unit 5, the playback unit 4 obtains data of the musical 
piece Stored in the musical piece data Storage unit 1. 
Specifically, the playback unit 4 obtains, from the musical 
piece data Storage unit 1, data of the musical piece indicated 
by the ID number output from the playback control unit 5. 
Furthermore, the playback unit 4 reproduces part or all of the 
obtained musical piece data. 
0053 With the structure shown in FIG. 1, the music 
reproducing apparatus can present a plurality of candidate 
pieces to the user when the musical piece data is started to 
be reproduced. The user can specify a musical piece to be 
played next from among the plurality of candidate pieces. 
Therefore, the user does not have to Select a desired piece 
from all musical pieces whose data is Stored in the musical 
piece data Storage unit 1, but can easily Select a musical 
piece to be played next. Furthermore, in the music repro 
ducing apparatus, musical pieces of various types are pre 
Sented as candidate pieces to the user So that a general 
impression of each candidate piece can be known at a 
glance. The detailed operation of the music reproducing 
apparatus structured as shown in FIG. 1 is described below. 
0.054 FIG. 3 is a flowchart showing a flow of a process 
in the candidate piece Specifying unit 6. It is assumed that, 
in the music reproducing apparatus shown in FIG. 1, unless 
otherwise provided with a particular user's operation, the 
playback control unit 5 controls the playback unit 4 so that 
the musical pieces are played in a predetermined order. The 
predetermined order can be arbitrary. For example, the 
musical pieces may be played in the recording order of the 
CD or in a order predetermined in advance by the user. Here, 
every time data of a new musical piece is started to be 
reproduced, the playback control unit 5 outputs the ID 
number of the musical piece to be played. The proceSS 
shown in FIG. 2 is started upon output of the ID number of 
the musical piece from the playback control unit 5 to the 
candidate piece Specifying unit 6. 
0055. In FIG. 3, in step S1, the candidate piece specify 
ing unit 6 first receives a notification regarding the musical 
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piece to be played by the playback unit 4. Next, in Step S2, 
the candidate piece Specifying unit 6 obtains the musical 
piece parameter and the musical piece information of the 
musical piece to be played by the playback unit 4. That is, 
the candidate piece Specifying unit 6 notifies the parameter 
storage unit 3 of the ID number received from the playback 
control unit 5 to obtain the musical piece parameter of the 
musical piece indicated by the ID number from the param 
eter Storage unit 3. Also, the candidate piece Specifying unit 
6 notifies the ID number received from the playback control 
unit 5 to the musical piece information Storage unit 11 to 
obtain the musical piece information of the musical piece 
indicated by the ID number from the musical piece infor 
mation Storage unit 11. 
0056 Next, in step S3, the candidate piece specifying 
unit 6 obtains Selection pattern information Stored in the 
musical piece type Storage unit 7. In the first embodiment, 
the Selection pattern information includes the following 
Type 1 through Type 7. 

0057 Type 1: A musical piece (hereinafter, a “similar 
piece') that is similar in impression to the musical 
piece currently being played (hereinafter, "playback 
piece') (two Such pieces are Selected) 

0058 Type 2: A musical piece slightly livelier than the 
playback piece (one Such piece is selected) 

0059) Type 3: A musical piece slightly calmer than the 
playback piece (one Such piece is selected) 

0060 Type 4: A musical piece that is lively and 
humane (one Such piece is selected) 

0061 Type 5: A musical piece that is lively and 
mechanical (one Such piece is selected) 

0062 Type 6: A musical piece that is calm and 
mechanical (one Such piece is selected) 

0063 Type 7: A musical piece that is calm and humane 
(one Such piece is selected) 

0064. Upon obtaining the selection pattern information in 
Step S3, the candidate piece Specifying unit 6 specifies, in a 
loop from Steps S4 through S7, a musical piece for each type 
included in the Selection pattern. Specifically, in Step S4, the 
candidate piece Specifying unit 6 first designates one type 
for Specifying a candidate piece. In Step S4, a type that has 
not yet been designated in the loop from steps S4 through S7 
is designated. Next, in Step S5, the candidate piece Speci 
fying unit 6 specifies a candidate piece of the type desig 
nated in Step S4 by using the musical piece parameters 
Stored in the parameter Storage unit 3. Here, a Scheme of 
Specifying a candidate piece varies according to the type. 
Hereinafter, a candidate piece Specifying Scheme is 
described for each type. 
0065. First, a candidate piece of Type 1 is a piece similar 
in impression to the playback piece, and is referred to herein 
as a Similar piece. The Similar piece is a piece whose 
coordinates on the impression Space are located close to the 
coordinates of the playback piece. Therefore, in the first 
embodiment, two musical pieces whose coordinates are 
closest to the playback piece Specified as Similar pieces. That 
is, in Step S5, the candidate piece Specifying unit 6 obtains 
the musical piece parameters Stored in the parameter Storage 
unit 3. Then, the candidate piece Specifying unit 6 compares 
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the obtained musical piece parameters and the musical piece 
parameter of the playback piece obtained in Step S2 to 
Specify Similar pieces. In the example of FIG. 2, for a point 
21 indicative of the coordinates of the playback piece, 
musical pieces indicated by points 22 and 23 are specified as 
candidate pieces of Type 1. 

0.066 The candidate piece specifying unit 6 may ran 
domly Select candidate pieces of Type 1 from musical pieces 
within a predetermined distance away from the point indica 
tive of the playback piece on the impression Space. With this, 
every time a particular musical piece is played, musical 
pieces Specified as candidate pieces of Type 1 can be varied. 

0067 Next, a candidate piece of Type 2 is a piece slightly 
livelier than the playback piece. The piece slightly livelier 
than the playback piece is a piece whose emotional factor is 
Slightly larger than that of the playback piece, that is, a piece 
whose coordinates on the impression Space are located 
slightly more upward (in the positive direction along the X 
axis) than those of the playback piece. A specific Scheme of 
Specifying a candidate piece of Type 2 may be any as long 
as it uses the musical piece parameters. For example, a 
candidate piece of Type 2 is randomly determined from 
among musical pieces that Satisfy the condition that their 
emotional factor is larger than the emotional factor of the 
playback piece and a difference therebetween is within a 
predetermined range. At this time, in addition to the above 
condition, another condition may be added Such that a 
difference in the active factor from the candidate piece is 
within a predetermined range. Also, a musical piece may be 
determined as the candidate piece if its emotional factor is 
larger than the emotional factor of the playback piece and a 
difference therebetween is minimum. In the example of 
FIG. 2, for the point 21 indicative of the coordinates of the 
playback piece, a musical piece indicated by a point 24 is 
Specified as a candidate piece of Type 2. 

0068 Next, a candidate piece of Type 3 is a piece slightly 
calmer than the playback piece. The piece Slightly calmer 
than the playback piece is a piece whose emotional factor is 
Slightly Smaller than that of the playback piece, that is, a 
piece whose coordinates on the impression Space are located 
slightly more downward (in the negative direction along the 
X axis) than those of the playback piece. A specific Scheme 
of Specifying a candidate piece of Type 3 is similar to the 
Scheme of Specifying a candidate piece of Type 2. In the 
example of FIG. 2, for the point 21 indicative of the 
coordinates of the playback piece, a musical piece indicated 
by a point 25 is specified as a candidate piece of Type 3. 

0069. Next, a candidate piece of Type 4 is a piece that is 
lively and humane and is located in the upper right quadrant 
of the impression Space, Such as a rock 'n' roll-type musical 
piece. Specifically, the candidate piece Specifying unit 6 
randomly determines a candidate piece of Type 4 from 
among the musical pieces located in the upper right quadrant 
of the impression Space. A candidate piece of Type 5 is a 
piece that is lively and mechanical and is located in the 
upper left quadrant of the impression Space, Such as a 
dance-type musical piece. The candidate piece specifying 
unit 6 randomly determines a candidate piece of Type 5 from 
among the musical pieces located in the upper left quadrant 
of the impression Space. A candidate piece of Type 6 is a 
piece that is calm and mechanical and is located in the lower 
left quadrant of the impression Space, Such as a R&B-type 
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musical piece. The candidate piece Specifying unit 6 ran 
domly determines a candidate piece of Type 6 from among 
the musical pieces located in the lower left quadrant of the 
impression Space. A candidate piece of Type 7 is a piece that 
is calm and humane and is located in the lower right 
quadrant of the impression Space, Such as a ballad-type 
musical piece. The candidate piece Specifying unit 6 ran 
domly determines a candidate piece of Type 7 from among 
the musical pieces located in the lower right quadrant of the 
impression Space. In the example of FIG. 2, a musical piece 
indicated by a point 26 is specified as a candidate piece of 
Type 4, a musical piece indicated by a point 27 is Specified 
as a candidate piece of Type 5, a musical piece indicated by 
a point 28 is Specified as a candidate piece of Type 6, and a 
musical piece indicated by a point 29 is specified as a 
candidate piece of Type 7. The candidate pieces of Types 1 
through 3 are specified in association with the musical piece 
parameter of the playback piece, whilst those of Types 4 
through 7 are specified irrespectively of the musical piece 
parameter of the playback piece. 
0070. After a candidate piece of any one of Types 1 
through 7 is specified in step S5, in step S6, the candidate 
piece Specifying unit 6 obtains the musical piece information 
of the Specified candidate piece from the musical piece 
information storage unit 11. Furthermore, in step S7, the 
candidate piece Specifying unit 6 determines whether can 
didate pieces have been specified for all types (in the first 
embodiment, Types 1 through 7). If it is determined in step 
S7 that candidate pieces have been specified for all types, the 
candidate piece Specifying unit 6 performs a process of Step 
S8. On the other hand, if it is determined in step S7 that 
candidate pieces has not yet been Specified for at least one 
type, the candidate piece Specifying unit 6 performs a 
process of Step S4. Thereafter, the processes of StepS S4 
through S7 are repeated until candidate pieces are Specified 
for all types. 
0071 Instep S8, the candidate piece specifying unit 6 
causes the musical piece information of each candidate piece 
and the musical piece information of the playback piece to 
be displayed on the display control unit 8. That is, the 
candidate piece Specifying unit 6 outputs the musical piece 
information obtained in steps S6 and S2 to the display 
control unit 8. At this time, the candidate piece specifying 
unit 6 outputs, for each piece of musical piece information, 
the musical piece information in association with informa 
tion indicative of a position for display on the Screen 
(position information). Note that the position information 
asSociated with the musical piece information of the play 
back piece is predetermined in advance, whilst the position 
information associated with the musical piece information of 
each candidate piece is predetermined for each type. That is, 
the musical piece information of each musical piece Speci 
fied as the candidate piece for one type is displayed at the 
position predetermined for that type. After step S8, the 
candidate piece specifying unit 6 waits until a new musical 
piece is started to be played next. Then, when a new musical 
piece is started to be played by the playback unit 4, the 
processes of Steps S1 through S8 are performed again. 
0072 With the operation of the candidate piece specify 
ing unit 6 shown in FIG. 3, the musical piece information of 
the candidate piece of each type is output to the display 
control unit 8. The display control unit 8 then causes the 
musical piece information output from the candidate piece 
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specifying unit 6 to be displayed on the display unit 10. 
Here, each piece of musical piece information is displayed 
at the location indicated by the position information men 
tioned above. The display Screen having displayed thereon 
the musical piece information of the candidate pieces is 
described in detail below with reference to FIG. 4. 

0.073 FIG. 4 is an illustration showing one example of 
the display Screen for displaying the candidate pieces 
according to the first embodiment. In FIG. 4, a display 
Screen 30 has displayed thereon musical piece information 
31 of the playback piece, and musical piece information 32 
through 39 of the candidate pieces. In FIG. 4, a title and an 
artist name (singer name) are displayed on the Screen as the 
musical piece information. However, the musical piece 
information can be any as long as it can identify the musical 
piece. For example, a jacket photo of a CD package con 
taining the musical piece may be displayed. 

0074) In FIG. 4, the musical piece information 31 of the 
playback piece is displayed approximately at the center of 
the screen. The musical piece information 32 and 33 of the 
candidate pieces of Type 1 (similar pieces) are displayed in 
the vicinity of the musical piece information 31. In FIG. 4, 
the musical piece information 32 and 33 are displayed on 
both sides of the musical piece information 31. As shown in 
FIG. 4, with the musical piece information 32 and 33 being 
displayed in the vicinity of the musical piece information 31, 
it is possible to allow the user to intuitively realize that the 
musical pieces represented by the musical piece information 
32 and 33 are similar to the playback piece. That is, the user 
can recognize at a glance that that the musical pieces 
represented by the musical piece information 32 and 33 are 
Similar to the playback piece. 

0075 Also, in FIG. 4, the musical piece information 34 
of the candidate piece of Type 2 is displayed on the upper 
side of the musical piece information 31. On the other hand, 
the musical piece information 35 of the candidate piece of 
Type 3 is displayed on the lower Side of the musical piece 
information 31. Here, the candidate piece of Type 2 is a 
piece whose emotional factor is larger than that of the 
playback piece, whilst the candidate piece of Type 3 is a 
piece whose emotional factor is Smaller than that of the 
playback piece. That is, in FIG. 4, the musical piece 
information of the piece whose emotional factor is larger 
than that of the playback piece is displayed upward of the 
musical piece information 31 of the playback piece, whilst 
the musical piece information of the piece whose emotional 
factor is Smaller than that of the playback piece is displayed 
downward of the musical piece information 31 of the 
playback piece. AS Such, the musical piece information of 
the candidate piece is displayed So that a direction from a 
reference position on the Screen of the display device to the 
position at which the musical piece information is to be 
displayed is associated with a direction from a predeter 
mined position on the impression Space to the position of the 
candidate piece. With the musical piece information being 
displayed at a position according to the magnitude of the 
factor of the musical piece parameter, it is possible to allow 
the user to intuitively recognize the impression of the 
musical piece represented by the musical piece information. 
That is, the user can intuitively recognize, through the 
display position of the musical piece information, the 
impression of the musical piece represented by the musical 
piece information in comparison with the playback piece. 
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0076 Furthermore, in the first embodiment, the musical 
piece information of each candidate piece of not only Types 
2 and 3 but also Types 4 through 7 is displayed so that a 
direction from the reference position on the Screen of the 
display device to the position at which the musical piece 
information is to be displayed is associated with a direction 
from the predetermined position on the impression Space to 
the position of the candidate piece. That is, in FIG. 4, the 
musical piece information 36 of the candidate piece of Type 
4 is displayed upper-rightward of the musical piece infor 
mation 31, that is, in a upper right portion of the Screen 30. 
The musical piece information 37 of the candidate piece of 
Type 5 is displayed upper-leftward of the musical piece 
information 31, that is, in a upper left portion of the Screen 
30. The musical piece information 38 of the candidate piece 
of Type 6 is displayed lower-leftward of the musical piece 
information 31, that is, in a lower left portion of the screen 
30. The musical piece information 39 of the candidate piece 
of Type 7 is displayed lower-rightward of the musical piece 
information 31, that is, in a lower right portion of the Screen 
30. Here, the candidate pieces of Types 4 and 5 are pieces 
whose emotional factor is larger than those of the candidate 
pieces of Types 6 and 7. Therefore, in FIG. 4, pieces whose 
emotional factor is relatively large are displayed on an upper 
Side of the Screen. Conversely, the candidate pieces of Types 
4 and 7 are pieces whose active factor is larger than those of 
the candidate pieces of Types 5 and 6. Therefore, in FIG. 4, 
pieces whose active factor is relatively large are displayed 
on a right Side of the Screen, whilst pieces whose active 
factor is relatively Small are displayed on a left Side of the 
SCCC. 

0077 Consider the case where the user selects a musical 
piece desired to be played from among the musical pieces 
whose musical piece information is displayed on the display 
screen shown in FIG. 4. For example, when desiring to play 
a musical piece whose emotional factor is Small, that is, a 
mechanical musical piece, the user Selects a musical piece 
displayed on the left Side of the Screen. Also, when desiring 
to play a musical piece whose active factor is large, that is, 
a lively musical piece, the user Selects a musical piece 
displayed on the upper side of the screen. as shown in FIG. 
4, with the musical piece information being displayed 
according to the musical piece's impression, the impression 
of the musical piece whose musical piece information is 
displayed is very easy for the user to understand. 
0078 When desiring to listen to one of the displayed 
candidate pieces while viewing the display Screen shown in 
FIG. 4, the user uses the input unit 9 to instruct playback of 
the desired candidate piece. For example, when the input 
unit 9 is a touch panel covering the display Screen of the 
display unit 10, the candidate piece for playback can be 
designated with the user touching the musical piece infor 
mation indicative of the desired candidate piece. 
0079 Upon receiving the instruction from the input unit 
9 of playback of the musical piece, the playback control unit 
5 controls the playback unit 4 So that the musical piece is 
played. With this, the playback unit 4 Starts reproducing the 
data of the musical piece. At this time, the playback control 
unit 5 outputs the ID number of the musical piece started to 
be played to the candidate piece specifying unit 6. With this, 
new candidate pieces are presented to the user. When 
receiving the instruction from the input unit 9 of playback of 
the musical piece, the playback control unit 5 may stop the 
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playback piece to Start playing the musical piece, or may 
Start playing the musical piece after the playback of the 
playback piece is completed. 

0080. As described above, according to the first embodi 
ment, the candidate pieces Selected by using the musical 
piece parameters from among the musical pieces whose data 
is Stored in the musical piece data Storage unit 1 are 
presented to the user. Here, the musical piece information of 
each candidate piece is displayed at a position on the display 
Screen reflecting the coordinate position on the impression 
Space (refer to FIG. 4). Therefore, the user can recognize at 
a glance the impression of each candidate piece, and there 
fore can easily Select a desired candidate piece. 

0081. Also, according to the first embodiment, the can 
didate pieces are presented to the user every time a new 
musical piece is started to be played. Therefore, during the 
playback of the musical piece, the user can always Select a 
musical piece desired to listen to next. 

Second Embodiment 

0082 Next, a music reproducing apparatus according to 
a Second embodiment of the present invention is described. 
The Structure and operation of the music reproducing appa 
ratus according to the Second embodiment are Similar to 
those of the music reproducing apparatus shown in FIG. 1. 
However, in the music reproducing apparatus according to 
the second embodiment, the musical piece parameter 
includes three factors. Also, in the Second embodiment, 
types of musical pieces presented to the user as the candidate 
pieces are different from those in the first embodiment. 

0.083. In the second embodiment, the musical piece 
parameter includes a cheerful/melancholic factor in addition 
to the emotional factor and the active factor. As with the 
emotional factor and the active factor, the cheerful/melan 
cholic factor is a Scale representing a degree of cheerfulneSS 
(melancholy) of the musical piece. That is, a musical piece 
whose cheerful/melancholic factor is large gives a cheerful 
impression to listeners, whilst a musical piece whose cheer 
ful/melancholic factor is Small gives a melancholic impres 
Sion to listeners. 

0084. In the second embodiment, the musical piece 
parameter is represented as a three-dimensional vector. 
Therefore, in the Second embodiment, each musical piece 
whose data is Stored in the musical piece data Storage unit 1 
is represented by a point on the impression Space with the 
emotional factor taken as the X axis, the active factor taken 
as the Y axis, and the cheerful/melancholic factor taken as 
the Z axis. FIG. 5 is an illustration showing one example of 
the impression Space in the Second embodiment. AS shown 
in FIG. 5, in the second embodiment, the impression space 
is a three-dimensional Space, and each musical piece is 
represented by a point on this three-dimensional Space. Note 
that, for the Sake of easy understanding of the drawing, FIG. 
5 shows only the points indicative of the coordinates of the 
playback piece and the coordinates of the musical pieces 
Specified as candidate pieces. 

0085. In the second embodiment, the pattern information 
Stored in the musical piece type Storage unit 7 indicates a 
Selection pattern including the following Types 11 through 
18. 
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0086 Type II: A musical pieces lightly livelier than the 
playback music (one Such piece is selected) 

0087. Type 12: A musical piece slightly calmer than 
the playback piece (one Such piece is selected) 

0088 Type 13: A musical piece that is slightly more 
cheerful than the playback piece (one Such piece is 
Selected) 

0089. Type 14: A musical piece that is slightly more 
melancholic than the playback piece (one Such piece is 
Selected) 

0090 Type 15: A musical piece that is lively and 
cheerful (one Such piece is selected) 

0091 Type 16: A musical piece that is lively and 
melancholic (one Such piece is selected) 

0092 Type 17: A musical piece that is calm and 
melancholic (one Such piece is selected) 

0093. Type 18: A musical piece that is calm and 
cheerful (one Such piece is selected) 

0094. In the second embodiment, Type 11 is identical to 
the above-described Type 2, and Type 12 is identical to the 
above-described Type 3. In the example of FIG. 5, for a 
point 51 indicative of the coordinates of the playback piece, 
a musical piece indicated by a point 52 is Specified as a 
candidate piece of Type 11, and a musical piece indicated by 
a point 53 is specified as a candidate piece of Type 12. 
0095 The candidate piece of Type 13, that is, the musical 
piece that is slightly more cheerful than the playback piece, 
is a piece whose cheerful/melancholic factor is slightly 
larger than that of the playback piece, that is, a piece located 
at coordinates in the impression Space in a slightly more 
positive direction along the Z axis from the coordinates of 
the playback piece. Also, the candidate piece of Type 14, that 
is, the musical piece that is slightly more melancholic than 
the playback piece, is a piece whose cheerful/melancholic 
factor is slightly Smaller than that of the playback piece, that 
is, a piece located at coordinates in the impression Space in 
a slightly more negative direction along the Z axis from the 
coordinates of the playback piece. To specify the candidate 
pieces of Type 13 and Type 14, a scheme similar to the 
Scheme of Specifying the candidate pieces of Type 2 and 
Type 3 can be taken. In the example of FIG. 5, for a point 
51 indicative of the coordinates of the playback piece, a 
musical piece indicated by a point 51 is specified as a 
candidate piece of Type 13, and a musical piece indicated by 
a point 55 is specified as a candidate piece of Type 14. 
0096. The candidate piece of Type 15, that is, the musical 
piece that is lively and cheerful, is located in the upper right 
quadrant on a Y-Z plane in the impression Space. One 
example of the candidate piece of Type 15 is a musical piece 
that gives an refreshing impression to listeners. When Speci 
fying a candidate piece of Type 15, the candidate piece 
Specifying unit 6 randomly determines the candidate piece 
from among the musical pieces located on the upper right 
quadrant on the Y-Z plane in the impression Space. The 
candidate piece of Type 16, that is, the musical piece that is 
lively and melancholic, is located in the upper left quadrant 
on the Y-Z plane in the impression Space. One example of 
the candidate piece of Type 16 is a heavy-metal-type musical 
piece. The candidate piece of Type 17, that is, the musical 
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piece that is calm and melancholic, is located in the lower 
left quadrant on the Y-Z plane in the impression Space. One 
example of the candidate piece of Type 17 is a melancholic 
ballad-type musical piece. The candidate piece of Type 18, 
that is, the musical piece that is calm and cheerful, is located 
in the lower right quadrant on the Y-Z plane in the impres 
Sion Space. One example of the candidate piece of Type 18 
is a cheerful-ballad-type musical piece. A specific Scheme of 
Specifying a candidate piece of each of Types 16 through 18 
is similar to the Scheme of Specifying a candidate piece of 
Type 15. In the example of FIG. 5, a musical piece indicated 
by a point 56 is specified as a candidate piece of Type 15, a 
musical piece indicated by a point 57 is specified as a 
candidate piece of Type 16, a musical piece indicated by a 
point 58 is specified as a candidate piece of Type 17, and a 
musical piece indicated by a point 59 is specified as a 
candidate piece of Type 18. 

0097. The display screen of the candidate pieces in the 
Second embodiment is identical to that shown in FIG. 4. 
That is, in the second embodiment, the display screen 30 has 
displayed thereon the musical piece information 31 of the 
playback piece and the musical piece information 32 
through 39 of the candidate pieces. Here, the musical piece 
information 32 through 39 correspond to the musical piece 
information of the candidate pieces of Types 11 through 18, 
respectively. AS with the first embodiment, in the Second 
embodiment, each piece of the musical piece information 32 
through 39 is displayed on the screen 30 at a position 
reflecting the position of the musical piece on the impression 
Space, that is, corresponding to the impression of the musical 
piece. That is, a lively candidate piece is displayed on the 
upper Side of the Screen, whilst a calm candidate piece is 
displayed on the lower Side of the Screen. Also, a cheerful 
candidate piece is displayed on the right Side of the Screen, 
whilst a melancholic candidate piece is displayed on the left 
Side of the Screen. 

0098. In the second embodiment, a similar piece may be 
further displayed on the screen 30. For example, in place of 
the musical piece information of the musical piece currently 
being played, the musical piece information of a candidate 
piece as a Similar piece may be displayed at the center 
position on the Screen. That is, musical piece information 31 
may be musical piece information of a candidate piece as a 
Similar piece. 

0099 AS described in the second embodiment, the 
present invention can be applied to even the case where three 
or more factors are included in the musical piece parameter. 
That is, in the Second embodiment, in consideration of two 
factors (the active factor and the cheerful/melancholic fac 
tor) included in the musical piece parameter, the musical 
piece information can be displayed on the display Screen at 
a position reflecting a positional relation between these two 
factors in the impression Space. Even when the dimension of 
the musical piece parameter is four or higher (when the 
musical piece parameter includes four or more factors), in 
consideration of arbitrary two factors, the musical piece 
information can be displayed on the display Screen So as to 
reflect a positional relation between these two factors in the 
impression Space. 

0100 Also, in a music reproducing apparatus according 
to another embodiment, at least one factor included in the 
musical piece parameter is taken into consideration. That is, 
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the musical piece information is displayed on the display 
Screen So as to reflect a positional relation of at least one 
factor included in the musical piece parameter in the impres 
sion space (refer to the musical piece information 34 and 35 
shown in FIG. 4). 
0101. In the above first and second embodiments, the 
music reproducing apparatus receives an instruction of play 
ing the entire candidate piece (one musical piece). Here, in 
another embodiment, in addition to Such an instruction, an 
instruction of playing only a part of the candidate piece may 
be received. That is, the music reproducing apparatus may 
receives an instruction of playing the entire candidate piece 
(normal playback) and an instruction of playing only a part 
of the candidate piece (partial playback). The details of the 
case where only an instruction of playing only a part of the 
candidate piece is received are described below as an 
exemplary modification of the first and Second embodi 
mentS. 

0102) In the exemplary modification, the musical piece 
data Storage unit 1 Stores information indicative of a part of 
each musical piece Subjected to partial playback. The part 
Subjected to partial playback is assumed to be, for example, 
a bridge part, that is, a musically the most impressive part of 
the musical piece. Such an impressive part can be calculated 
by using, for example, a Scheme disclosed in Japanese 
Patent Laid-Open Publication No. 2003-177784. The 
parameter calculating unit 2 calculates in advance a start 
point of that part of each musical piece whose data is Stored 
in the musical piece data Storage unit 1. Upon receiving an 
instruction from the input unit 9 of partial playback of a 
candidate piece, the playback control unit 5 obtains the 
information indicative of the Starting point of that candidate 
piece from the musical piece data Storage unit 1, and then 
controls the playback unit 4 So that the candidate piece is 
played at the Starting point. That is, when the user gives an 
instruction of partial playback of a candidate piece, not the 
entirety of the playback piece is played. Also at this time, the 
playback control unit 5 does not notify the candidate piece 
Specifying unit 6 that playback of a new musical piece has 
been Started. 

0103) When only a part (for example, the bridge part) of 
the musical piece is played in the above-described manner, 
the user listens to only that part of the musical piece to 
determine whether the entire musical piece is to be played. 
Then, if the user likes the musical pieces, the user gives an 
instruction of normal playback. If no instruction is given 
from the user even after playback of only the part of the 
musical piece is completed, a part of another musical piece 
may be further played. 
0104. As described above, in the exemplary modification, 
only a part of the candidate piece is played, and if the user 
likes the candidate piece, the candidate piece is played from 
the beginning. This allows the user to more accurately know 
the contents of the candidate piece before the entire candi 
date piece is played. 

0105. In the above embodiments, only one candidate 
piece is Specified for one type, and musical piece informa 
tion of that one candidate piece is displayed for each type. 
In another embodiment, a plurality of candidate pieces may 
be presented for each type. For example, when two candi 
date pieces are specified as musical pieces slightly livelier 
than the playback piece, two musical pieces may be ran 
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domly determined as candidate pieces from musical pieces 
that Satisfy conditions that their emotional factor is larger 
than that of the playback piece by an amount within a 
predetermined range. Also, a plurality of musical pieces 
whose emotional factor is larger than that of playback piece 
by a predetermined Small amount may be determined as 
candidate pieces. When a plurality of candidate pieces are 
Specified, as with the case where only one candidate piece is 
Specified, any Scheme will Suffice as long as the Scheme uses 
a musical piece parameter. 
0106 Also, the plurality of candidate pieces for one type 
can be displayed on the display device in the following 
display format, for example. That is, a plurality of pieces of 
musical piece information of the candidate pieces may be 
displayed within a single display area (the musical piece 
information 31 or 32 shown in FIG. 4). Alternatively, for 
example, a plurality of display areas may be provided 
according to the candidate pieces. Specifically, the candidate 
pieces of the Same type may be displayed So as to be aligned 
from the center of the Screen on which the musical piece 
information of the playback piece is displayed. Still alter 
natively, with reference to FIG. 4, for example, when two 
candidate pieces of Type 2 are specified, the display area for 
displaying the musical piece information 34 shown in FIG. 
4 may be overlaid with another display area for displaying 
another musical piece information. Still alternatively, when 
the plurality pieces of musical piece information of the 
candidate pieces of the same type are displayed So as to be 
aligned from the center of the screen, those pieces of musical 
piece information may be displayed So as to be arranged in 
the order according to the musical piece parameters of the 
candidate pieces. For example, in the example of FIG. 4, the 
pieces of musical piece information may be displayed So as 
to be positioned lower on the Screen as the emotional factor 
is Smaller. 

0107 The music reproducing apparatus can be used as a 
jukebox used for a car audio System or the like. 
0108) While the invention has been described in detail, 
the foregoing description is in all aspects illustrative and not 
restrictive. It is understood that numerous other modifica 
tions and variations can be devised without departing from 
the Scope of the invention. 

What is claimed is: 
1. A music reproducing apparatus that has a display device 

and plays a musical piece, comprising: 
a musical piece data Storage unit operable to Store data of 

a plurality of musical pieces, 
a parameter Storage unit operable to Store a musical piece 

parameter obtained by quantifying a feature of each 
musical piece and represented by at least one factor for 
each musical piece Stored in the musical piece data 
Storage unit; 

a playback unit operable to reproduce data of the musical 
pieces Stored in the musical piece data Storage unit; 

a candidate piece Specifying unit operable to Specify, as a 
first candidate piece, a musical piece whose musical 
piece parameter includes a first factor that is larger than 
a first factor of a musical piece currently being played 
from among the musical pieces whose data is Stored in 
the musical piece data Storage unit, and also to Specify, 
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as a Second candidate piece, a musical piece whose first 
factor is Smaller than the first factor of the musical 
piece currently being played from among the musical 
pieces, 

a display control unit operable, when data of a musical 
piece is reproduced by the playback unit, to cause 
musical piece information regarding the first candidate 
piece to be displayed in a predetermined first direction 
from a reference position on a Screen of the display 
device, and also to cause musical piece information 
regarding the Second candidate to be displayed in a 
Second direction reverse to the first direction; and 

a playback control unit operable, upon receiving an input 
from a user of Specifying a musical piece indicated by 
musical piece information displayed on the display 
device, to control the playback unit So that the playback 
unit reproduces data of the Specified musical piece. 

2. The music reproducing apparatus according to claim 1, 
wherein 

the candidate piece Specifying unit Specifies, as a third 
candidate piece, a musical piece whose musical piece 
parameter includes a Second factor that is different from 
the first factor and is larger than a Second factor of the 
musical piece currently being played from among the 
musical pieces whose data is Stored in the musical piece 
data Storage unit, and also specifies, as a fourth candi 
date piece, a musical piece whose Second factor is 
Smaller than the Second factor of the musical piece 
currently being played from among the musical pieces, 
and 

when the data of the musical piece is reproduced by the 
playback unit, the display control unit causes musical 
piece information regarding the third candidate piece to 
be displayed in a third direction that is different from 
the first direction and the Second direction, and causes 
musical piece information regarding the fourth candi 
date piece to be displayed in a fourth direction reverse 
to the third direction. 

3. The music reproducing apparatus according to claim 1, 
wherein 

the candidate piece Specifying unit Specifies, as a fifth 
candidate piece, a musical piece whose first factor is 
larger than a predetermined value from among the 
musical pieces whose data is Stored in the musical piece 
data Storage unit, and also specifies, as a Sixth candidate 
piece, a musical piece whose first factor is Smaller than 
the predetermined value from among the musical 
pieces, and 

when the data of the musical piece is reproduced by the 
playback unit, the display control unit causes musical 
piece information regarding the fifth candidate piece to 
be displayed in the first direction, and also causes 
musical piece information regarding the Sixth candidate 
piece to be displayed in the Second direction. 

4. The music reproducing apparatus according to claim 1, 
wherein 

the candidate piece Specifying unit 
Specifies, as a Seventh candidate piece, a musical piece 
whose first factor is larger than a first predetermined 
value and whose musical piece parameter includes a 
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Second factor that is different from the first factor and 
is larger than a Second predetermined value from 
among the musical pieces whose data is Stored in the 
musical piece data Storage unit, 

Specifies, as an eighth candidate piece, a musical piece 
whose first factor is larger than the first predeter 
mined value and whose Second factor is Smaller than 
the Second predetermined value from among the 
musical pieces, 

Specifies, as a ninth candidate piece, a musical piece 
whose first factor is smaller than the first predeter 
mined value and whose Second factor is larger than 
the Second predetermined value from among the 
musical pieces, and 

Specifies, as a tenth candidate piece, a musical piece 
whose first factor is smaller than the first predeter 
mined value and whose Second factor is Smaller than 
the Second predetermined value from among the 
musical pieces, and 

when the data of the musical piece is reproduced by the 
playback unit, the display control unit causes musical 
piece information regarding the Seventh candidate 
piece to be displayed in the first direction, causes 
musical piece information regarding the tenth candi 
date to be displayed in the Second direction, causes 
musical piece information regarding the eighth candi 
date piece to be displayed in a third direction that is 
different from the first direction and the second direc 
tion, and causes musical piece information regarding 
the ninth candidate piece to be displayed in a fourth 
direction reverse to the third direction. 

5. The music reproducing apparatus according to claim 1, 
wherein 

the display control unit causes musical piece information 
regarding the musical piece whose data is currently 
being reproduced by the playback unit to be displayed 
at the reference position. 

6. The music reproducing apparatus according to claim 5, 
wherein 

the candidate piece Specifying unit uses the musical piece 
parameter to Specify, as a similar candidate piece, a 
musical piece whose musical piece parameter is similar 
to a musical piece parameter of the musical piece 
currently being played from among the musical pieces 
whose data is Stored in the musical piece data Storage 
unit, and 

the display control unit causes musical piece information 
regarding the Similar candidate piece to be displayed in 
the vicinity of the reference position. 

7. The music reproducing apparatus according to claim 1, 
wherein 

the candidate piece Specifying unit uses the musical piece 
parameter to Specify, as a similar candidate piece, a 
musical piece whose musical piece parameter is similar 
to a musical piece parameter of the musical piece 
currently being played from among the musical pieces 
whose data is Stored in the musical piece data Storage 
unit, and 

the display control unit causes musical piece information 
regarding the Similar candidate piece to be displayed at 
the reference position. 
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8. The music reproducing apparatus according to claim 1, 
further comprising 

a musical piece type Storage unit operable to Store a 
plurality of pieces of information that are distinguished 
by using the musical piece parameters and are each 
indicative of a musical piece's type, wherein 

the candidate piece Specifying unit Specifies, as a candi 
date piece, a musical piece of each type in accordance 
with the information Stored in the musical piece type 
Storage unit, and 

the display control unit causes musical piece information 
regarding each candidate piece to be displayed on the 
display device So that a direction from the reference 
position on the Screen of the display device to a position 
where the musical piece information is to be displayed 
is associated with a direction from a predetermined 
position to a position of each candidate piece in an 
impression Space with each factor of the musical piece 
parameters being a coordinate axis. 

9. The music reproducing apparatus according to claim 1, 
wherein 

the playback control unit receives an input for playback of 
a part of a musical piece indicated by the musical piece 
information displayed on the displayed device, and 
controls the playback unit So that the playback unit 
reproduces data of the part of the musical piece. 

10. The music reproducing apparatus according to claim 
1, wherein 

the first factor is represented by a value that is larger as the 
musical piece gives a more lively impression to listen 
erS and is Smaller as the musical piece gives a calmer 
impression to the listenerS. 

11. A music reproducing method for use in a music 
reproducing apparatus that has a display device and plays a 
musical piece, 

the music reproducing apparatus including: 
a music data Storage unit operable to Store data of a 

plurality of musical pieces, and 
a parameter Storage unit operable to Store a musical 

piece parameter obtained by quantifying a feature of 
each musical piece and represented by at least one 
factor for each musical piece Stored in the musical 
piece data Storage unit, 

the method comprising the Steps of: 
reproducing data of the musical pieces Stored in the 

musical piece data Storage unit; 
Specifying, as a first candidate piece, a musical piece 
whose musical piece parameter includes a first factor 
that is larger than a first factor of a musical piece 
currently being played from among the musical 
pieces whose data is Stored in the musical piece data 
Storage unit, and also specifying, as a Second can 
didate piece, a musical piece whose first factor is 
Smaller than the first factor of the musical piece 
currently being played from among the musical 
pieces, 

causing, when data of a musical piece is reproduced by 
the playback unit, musical piece information regard 
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ing the first candidate piece to be displayed in a 
predetermined first direction from a reference posi 
tion on a screen of the display device, and also 
causing musical piece information regarding the 
second candidate piece to be displayed in a Second 
direction reverse to the first direction; and 

controlling, upon receiving an input from a user of 
specifying a musical piece indicated by musical 
piece information displayed on the display device, 
data of the specified musical piece So that the data of 
the specified musical piece is reproduced in the 
reproducing step. 

12. A program to be executed by a computer of a music 
reproducing apparatus that has a display device and plays a 
musical piece, 

the music reproducing apparatus including: 
a musical piece data storage unit operable to Store data 

of a plurality of musical pieces; and 
a parameter storage unit operable to store a musical 

piece parameter obtained by quantifying a feature of 
each musical piece and represented by at least one 
factor for each musical piece stored in the musical 
piece data storage unit, 

the program causing the computer to execute steps com 
prising: 

reproducing data of the musical pieces Stored in the 
musical piece data storage unit, 

Dec. 23, 2004 

specifying, as a first candidate piece, a musical piece 
whose musical piece parameter includes a first factor 
that is larger than a first factor of a musical piece 
currently being played from among the musical 
pieces whose data is stored in the musical piece data 
storage unit, and also specifying, as a Second can 
didate piece, a musical piece whose first factor is 
Smaller than the first factor of the musical piece 
currently being played from among the musical 
pieces; 

causing, when data of a musical piece is reproduced by 
the playback unit, musical piece information regard 
ing the first candidate piece to be displayed in a 
predetermined first direction from a reference posi 
tion on a screen of the display device, and also 
causing musical piece information regarding the 
second candidate piece to be displayed in a Second 
direction reverse to the first direction; and 

controlling, upon receiving an input from a user of 
specifying a musical piece indicated by musical 
piece information displayed on the display device, 
data of the specified musical piece So that the data of 
the specified musical piece is reproduced in the 
reproducing step. 

13. A computer-readable recording medium having 
recorded thereon the program according to claim 12. 


